Abstract: Necrotizing fasciitis is a rare, rapidly progressive severe bacterial soft tissue infection with a high mortality rate. While necrotizing fasciitis classically involves the trunk, groin/ perineum, lower limbs, and postoperative wound sites, primary involvement of the eyelids is a rare but well known entity. We present a 33-year-old female patient who developed periocular necrotizing fasciitis after local retrobulbar anesthesia injection and facial block for cataract surgery in the left eye and canthotomy/cantholysis for treatment of moderate retrobulbar hemorrhage in the same eye. Surgical debridement was done and necrotic foul-smelling eyelid and deep orbital tissues were removed, and culture grew Staphylococcus aureus. Despite initial surgical debridement and intravenous antibiotic therapy, the disease progressed rapidly; orbital exenteration was considered, but the patient declined the surgery and self-discharged. Periocular necrotizing fasciitis remains predominantly a clinical diagnosis, and is often missed early in its presentation because of the difficulty in distinguishing it from other common soft tissue infections, especially in the presence of surgical wounds and retrobulbar hemorrhage. A high index of suspicion, early recognition, and prompt therapeutic interventions are indispensable for optimal visual outcome and patient survival.
Introduction
Necrotizing fasciitis (NF) is a serious life-threatening, progressive, rapidly spreading inflammatory infection located in the deep fascia that rapidly destroys the skin and soft tissue beneath it, 1, 2 and is most commonly caused by a rapidly spreading infection of Streptococcus pyogenes in the subcutaneous plane. 3 The overall mortality rate is 25%-30%, more than 70% of cases are associated with toxic shock syndrome, and nearly 100% of cases are fatal without surgical intervention. 1, 2, 4 NF usually affects the extremities, abdomen, or perineum, and facial involvement is rare owing to the excellent blood supply of this region. 4, 5 The organisms most closely linked to NF are group A beta-hemolytic streptococci (type II NF), with or without a coexisting staphylococcal infection, although these bacteria are isolated in only a minority of the cases. [2] [3] [4] Type II NF typically occurs in healthy young immunocompetent individuals. 2, 4 The rarer form (type I NF) predominantly affects immunocompromised or debilitated patients and is caused by polymicrobial infections and the usual pathogens are obligate and facultative anaerobes. [2] [3] [4] The periorbital infection is mainly caused by beta-hemolytic streptococci alone (50%), occasionally in combination with Staphylococcus aureus (18%). 
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Gelaw and abateneh Periocular NF is characterized by acute onset of a painful edematous, erythematous, nonspecific rash. As the infection spreads subcutaneously along the facial planes, the pain becomes severe, whereas the skin is often anesthetic. 4, 5 The patient feels sick and develops a low to medium grade fever associated with hypotension and tachycardia out of proportion to the temperature elevation. 4, 5 This is true in most cases, but patients can appear systemically quite well, at least initially. 6 Within the next 48 hours the lid skin assumes a violaceous hue which may progress to fluid-filled bullae and later to black necrotic patches. Within 4-5 days, frank cutaneous gangrene develops, and by 8-10 days, the skin sloughs and becomes gangrenous. 4 To our knowledge, there are no case reports of periocular NF after retrobulbar injection and/or canthotomy. Here we report the first case of periocular NF preceded by local retrobulbar anesthesia injection for cataract extraction, to highlight the importance of a high index of suspicion for early recognition and prompt intervention in this potentially vision-threatening and life-threatening disease.
Case report
A 33-year-old female patient presented to the eye clinic at Jimma University Hospital with bilateral painless progressive loss of vision, and on examination was found to have bilateral presenile cataract, so was admitted to the eye ward to have left eye cataract extraction. On the following day, she underwent standard preoperative preparation of the left eye and was taken to the operating theater. The left eyelid and periorbital area were cleaned with 70% alcohol. During retrobulbar injection of 4 mL of lidocaine hydrochloride 2% and epinephrine 1:100,000, she developed moderate retrobulbar hemorrhage which warranted cancellation of the planned cataract surgery. Tubicort ® (Tubilux Pharma S.p.A, Rome, Italy) (hydrocortisone 0.5% + oxytetracycline 0.9%) eye suspension was instilled and the eye was patched. She was given a 500 mg oral loading dose of acetazolamide and a maintenance dose of 250 mg qid, and sent to the eye ward for bed rest and follow-up.
On the next day, she had diffuse, warm, tense, and tender reddish blistering eye lid swelling associated with headache and periorbital pain, but her body temperature was normal. With the impression of severe retrobulbar hemorrhage, lateral canthotomy and cantholysis were done to relieve the pressure, and she was given paracetamol 1 g tablets as required and continued acetazolamide. However, the globe was still tense. Hence, surgical evacuation of orbital hematoma through anterior orbitotomy was attempted but no significant hematoma was found. Post-orbitotomy, intravenous cloxacillin 500 mg qid and ceftriaxone 1 g twice daily was started. Chloramphenicol eye ointment was applied twice daily. Vital signs were stable (pulse rate 90 per minute, respiratory rate 16 per minute, temperature 36.5°C, blood pressure 90/70 mmHg).
On subsequent days (3 and 4), the upper and lower eyelids of the left eye and the surrounding face became blue-gray and necrotic, with loss of touch and pain sensation over the swelling and around it (Figure 1 ). The patient was unable to open the lid, so visual acuity was not measured. At this stage, necrotizing fasciitis was considered and intravenous metronidazole was added.
On day 5, surgical debridement was done and necrotic foul-smelling tissues over the upper lid, lower lid, and deep orbital tissue under the lateral canthus were removed ( Figure 2) . A specimen was sent for culture which grew S. aureus. Other hematological and serological tests (for fasting blood sugar, white blood cell count with differential, erythrocyte sedimentation rate, and venereal disease research laboratory and human immunodeficiency virus) were unrevealing.
Intravenous cloxacillin, ceftriaxone, and metronidazole, as well as daily wound care and dressing with Furacin ® (Universal Twin Labs, Mumbai, India) ointment was continued but there was no improvement. On day 13, redebridement was done; at this time, the bulbar conjunctiva, sclera, and orbital tissue were necrotic and vision was no light perception. The clinical decision for orbital exenteration was taken and discussed with the patient and her family, but she declined and self-discharged against medical advice and repeated counseling, and did not return for further follow-up.
The patient had no previous or current nasal discharge, history of trauma, previous facial/nasal/ocular wound, known 
Discussion
Periocular NF or primary involvement of the eyelids is a rare but well known entity 1, 7 and is seen mainly in adults with a female predominance (54%); about half (47%) of the patients are previously healthy. 4 This is in agreement with our case involving a healthy adult female patient. The infection may follow local blunt trauma (17%), as well as penetrating injuries (22%) and face surgery (11%), whereas no cause is identified in about one third of cases (28%). It may also be secondary to immunosuppression, diabetes, alcoholism, and other factors. 2, 3, 7, 8 In our case, retrobulbar anesthesia injection was identified as a risk factor. The evolution of the lesion seen in our patient is in line with the clinical description of NF in the literature [4] [5] [6] [7] [8] [9] [10] and hence supports the diagnosis of periocular NF.
The clinical diagnosis of necrotizing fasciitis is further substantiated by the operative findings, which included the presence of grayish necrotic fascia, lack of resistance of normally adherent superficial fascia to blunt dissection, lack of bleeding of the fascia during dissection, and the presence of foul-smelling "dishwater" pus. 5 This was seen in our case, further supporting the diagnosis.
However, other possible and serious differentials of periocular necrotizing fasciitis, including preseptal cellulitis, orbital cellulitis, cavernous sinus thrombosis, and rhino-orbital mucormycosis should be considered and ruled out. Although it is quite difficult to distinguish periocular NF from preseptal cellulitis and orbital cellulitis, rapid progression and eventual cyanosis of the involved tissue and formation of serous fluid-filled bullae are clues to common non-necrotizing preseptal cellulitis, while the presence of dusky erythema in an area of cellulitis helps to differentiate orbital cellulitis from periorbital NF. 11 In underdeveloped countries like Africa, Latin America, Asia, and Eastern Europe, 12 periocular cutaneous anthrax should also be considered in the differential diagnosis, and physicians must be vigilant about inquiring for a history of contact with anthrax-infected animals or animal products. Moreover, the presence of severe pain and loss of sensation over the affected area, which are features suggestive of necrotizing fasciitis, 1, 13 will enable it to be distinguished, and cutaneous anthrax has characteristic black eschar formation, but at a later stage. 8, 13 Management of periorbital NF is centered on early recognition of clinical signs and symptoms and this mandates aggressive multidisciplinary treatment to avoid severe and permanent disfigurement, and loss of vision and mortality is linked to misdiagnosis or delay in diagnosis. 4 If prompt diagnosis is established, treatment by extensive surgical debridement and systemic antibiotics (with or without the use of hyperbaric oxygen therapy) can prevent a fulminant course with a fatal outcome. 2, 4, [14] [15] [16] An optimal antibiotic regimen for methicillin-susceptible S. aureus skin and soft tissue infection is a higher dose of oxacillin (1-2 g intravenously, every 4 hours) with clindamycin (600 mg/kg intravenously, every 8 hours or 300-450 mg orally three times daily) 17 because of oxacillin's excellent diffusion in soft tissue and its antitoxin properties. Our patient was given cloxacillin, ceftriaxone, and metronidazole because oxacillin and clindamycin were not available. Use of hyperbaric oxygen therapy can reduce the extent of hypoxic leukocyte dysfunction occurring within an area of hypoxia and infection, and provide oxygenation to otherwise ischemic areas, thus blocking the progression of NF 18 and perhaps saving more of the eyelid and orbital tissue.
Some survivors might need extensive surgical intervention like orbital exenteration as reported by Lazzeri et al 4 in their review of the published literature. Our patient also developed deep orbital tissue necrosis with eye involvement; exenteration was planned but the patient declined and selfdischarged against medical advice and did not come back for follow-up.
In conclusion, periocular necrotizing fasciitis remains principally a clinical diagnosis, and is often missed early in its presentation because of the paucity of specific cutaneous signs early in its evolution, and the difficulty in differentiating it from other common soft tissue infections, especially in the presence of a surgical wound and retrobulbar hemorrhage. The rarity of the disease may also result in misdiagnosis due to lack of experience on the part of the clinician involved. A high index of suspicion, early recognition, and prompt therapeutic intervention are essential for an optimal visual outcome, cosmetic result, and patient survival. It is essential that physicians are aware of the clinical presentation of this disease and its possible risk factors, including minor surgical trauma with a needle.
